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Description 

BACKGROUND OF THE INVENTION 

5 1. Desoription off the invention 

[0001] The present invention relates to a polymer composition for coatings with high refractivity» coreftictivity and 
transparency. More particularty» the present invenb'onrelatestotheuseof aninorgariicsol. anarrvdesolvertandasd^ 
fonic add group (S03H)-conlaintng monomer dopant in comt)inaAion. in improving the refractivjty* conductivity and 
10 transparency off a polythtophene-based polymer compositioa 

2. Descr^rtion of the Prior Art 

[0002] Representative off conductive polymers^ polyaniiines. polypyrroles, and pdythtophenes. collectively caDed 
IS synthetic m^. have t>een suggested to be applicat)le for where conductivity and pla^ properties are needed, such 
as electromagnetic wave-shielding materials, electrodes for secondary cells, transparent electrodes, etc; by virtue off 
their good conductivity and being east^ polymerized HoMrever, because they are very drfficuit to process in adcfition to 
benigpoa in stability against heat, atrriosphere and W only a few exarrples have been proved oonmerdaliy suc- 
cessful. 

20 [D003] PiolyethytenecBoKythtophene (PEDT), a conductive polymer, was disclosed as an arrtislaticity-imparting 
material, such as an antistatic coating, in US. PbL r^os. 5.035.926 and 5.391.472, and ite development is now being 
watched with keen interest because ft is evaluated as solving the problems found In the above conductive polymers. 
With far superiority to polyaniiines, polypyrrdes and other polythiophene-based compouncte in solubility, thermal and 
atmospheric stability, and resistance to UV light. PEDT can be used as a base material for coatings applicable to exter- 

25 nally eqsosed parts to which the preedsting conductive polymers cannot be applied owing to tiieir poor duratxiity. 
Doped witti a polymeric add salt (e.g.. polystyrene sulfonate). PEDT can be dispersed in water, and the dispersion is 
of good cornpatft>ility Witt) lower alcohofo. such as C1-C4 alcohd solved 

favorable. The dlution in alcohols allows PEDT to be coated in various forms. Particularly, thin films made of such aque- 
ous dispersions find numerous applications in cathode ray tube (CRT) glasses, plastic film suriaces. etc Such water- 
so dispersiUe PEDT polyrners are now omrnercially available, representatively ex^^ P (Grade A4071) 
from Bayer. 

[D0D4] lb perfectiy perform its characteristic functions, a coating for CRT external surfaces 
refractive Mex as wdl as conductivity As t)eingeligft)le for such a c^ inorganic thin films, such as ATO(antimon- 
tinoxide) and ITO (indiumtinoxide). have been used. A coating structure on a CRT glass panel is shown in Fig. 1. As 
35 showninRg. I.ttiecoatirig structure on a CRT glass panel 1 is typkallyconposed of two laye^^ 
ductive layer 2 and a low refractive layer 3. Overtaying the conductive l£^ 2, the low r^^ 
off SiO^. A displ^ which enriploys an ATO tNn fiton or an no tNn film as the 

ligfitinterisity of irK^iderit Tight on the CRT glass surface tfvough an interfe^ ITO thin 

film has a refractive Index of 1.6or higher, the reflected light from the surface of the ATO or fTO thin fdm shows a phase 
40 difference from that from the surface off the low refractive layer. This reftection-att^^ 
alrnosi all CRTs for oonputer rnonitors. near to which are the eyes of the users. 

[0005] Details about the materials and structures of the reflection-attenuating coatings can be referred to U.S. Plat. 
NoSw 5.681.885. 5.572.086. 5.652.477 and 5.523.469. 

[00061 As for a conventional PEDT cortductive coating solution, it has a refractive index of only 1 .30-1 .40. which is 
46 even lower than 1 .54. tfie mmimal Rl value required for CRT glass par^s. This. Sk4)enor as tf)^ are to tfte inorganic 
coatings in conductivity arid trarisparericy. coriveritional PEDT coatings hove riot been 
because off kiemg irisuffficierit in refractive index. 

SUMMARY OF THE INVEt^lON 

50 

[0007] The Iritensive arid tfiorough research on PEDT ooriductive thin filrns, repeated k>y the present inventors aim- 
irig to develop them for applicatio n to CITT glass panels, resulted in the finding that ^ 

dispersion medium comprising an amide soh^ent. and a sulfonic add group (SO^H)HX)ntaintng monomer dopant, in 
combination. couU iirprove the reffractivity, conductivity and transparency of a polythiophene-t)ased polymer compost- 
55 tion. 

[0008] Therefore, it is an object of the present inverition to provide a polynner 
a coafir^ with hi^ r^r^jfivity. conductivity and transparerK^. 

[0009] Based on tfie preseritirivention. the object could t)eaccornptished by a provision off a con^ 
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2-20 weight% of an aqueous polythk3phene-based 

%; 0.5-20 weight % of a highly refractive, inorganic sol solution having a solid content of 1 4-16 weight %; 50-97.4 weight 
% of an alcohol containing 1-3 carbon atonis; 0.1-10 weight % of an amide solvent; 0.005-0.1 weight % of a water- or 
an alcohol-soluble resin bonder; and 0.00&O.O5 weig^ % of a sUfbnic add group-containing nnonomer dopant A thai 
5 f3nfiforn)edtiyspirvorspray-coatirigthecorTYx>SftiOT 

tiveindexof 1.6-2.0, a transnrnttance of 90-98% and a surface resistance of 1x10^-1x10^ Q/a. 

[001 0] The present invention may be underslood more readfly by reference to the foliowing detailed description of 

preferred embodiments of the invention and the figures. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 

Fig. 1 is a schematic cross sectional view illustrating a principle of attenuating reflected light intensity of incident 
IS light on a coating appied to a CRT external glass. 

Fig. 2 is a schenralic cross sectional view showing a low-reflecti^ 
with ttie present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

[0012] The conductive polymer useful in the present invention is PEDT, such as that commercially available from 
Bayer, identified as "^ytron P". Because of being doped with polystyrene sulfonate (PSS), the PE DT polymer is well 
dissolved in water in addition to exhl)iting excellent stability against heat, moisture and UV light Further, the aqueous 
polythiophene-based conductive polymer solution was found to maintain optimal water dtspersit)ility when comprising 
2S PEDT and PSS at a total solid content of 1 .0-1 .5 weight % (thus, hereinafter, PEDT is refenred to as PS&doped PEDT 
unless the context clearly dictetes otherwise). High solubility in water, alcohol, and solvents of large dielectric constants 
makes it easy to prepare a coating solution of high coatability. Furthermore^ the coatings have a great advantage 0¥er 
those cf clher conductive polyrners, such as polyaniline and polypyn^ 

[00131 m the polythiophote-based composition, the conductive PEDT polymer is preferably used at an amount of 
30 2-20 weight %. For example, if too little PEDT polymer is used, a surface resistance of 1 0^ Q/b, which is the minimum 
in a ocmmercially valuable aspect of conductive thin filrns, cannot be achie^ 
than 20 weight % leads to good conductivHy, but causes a serious problem in that PEDT is gelM 
refractive inorganic sol to be described later. Thus, it is unsuitable for the CRT external glass coating which must be 
highly uniform in thickness. In addition, too much PEDT causes the resulting coatings to be tower in transmittance than 
35 90 % because light is shielded by the characteristic cotor that the PEDT itself retains. 

[0O14] The present inventk>n is characterized in that a rnelalOKkie sol is used with the aim of 
five index of the PEDT thin film of the presem inventna In this regard, preferaM 

refractive index of 1.6 or higher when t>emgfomr)ed into a thin f^m. Examples of such metal oxide sols include TrC^ sol 
(e.g., a hydrolyzed solution of TYZER TE from DuPont in methanol, a solid content of 15 wt%). CeO^ sol (e.g., Coltoi- 

40 dafceriasol from f^col, a solid content of 20 v^), TiOg-FegO^-SiO^ sd (e.g., Optdate 1 1 30F-2(A-d) from Catalyst & 
Chemicals Ca. Ltd., a sdki content of 30 wt%, dispersed in elhanol). TKVCeO^-Si02 sol (ag., Optolake 1130A(A-8) 
from Catalyst & Chemkals Ca, Ltd., a sofid content of 30 w(%, dispersed in melhanoO. TiCV^rC^-SiC^ sol (ag., 
Optolake 1 130Z from Catalyst & Chemk^ts ca, Ltd.. a soM content of 15 wt%. dispersed in water), TiO^-CeC^ sol 
(ag. , a product from Catalyst & Chenrucals ca , Ltd., a sofid content of 20 wt%, dispersed in methanol), and CeO^^^iO^ 

4S sol (e.g.. tetraethox^aane (TEOG) l^drolyzed m aqueous Ce0^solutk)n and m^haiol, CeO^Si0^s85^15wM asoSd 
content of 15 wt%). 

[9015] Even if having a sdkl content of as nujch as 30 weis^%, the highly refract 

in entirety. However, it is preferred that ttie highly refractive, inorganic sols are diluted to a solutkKi ranging, in sdM con- 
tent, from 14 to 16 weight %. f=br instance, if the solid content Is too tow. a desired refractive index cannot be obtained. 

so On the otfier hand, when the soiki content exceeds 16 weight %, great care must be taken when the highly refractive, 
inorganic sol solutton is added in the conductive polymer-containing coating solutkxi lest gelatkm shouM occur. In the 
polymer oompositk)n of the present inventnn, the inorganic sd is preferably added at an amount of 0.5-20 weight %. 
For example, if too little inorganto sol is added, a desired refractive index of as high as 1 .6 cannot be achieved in the 
resulting polymer thin film. On tfie other hand, the anwunt of the irK>rganto sol is over 20 weight %, the thin film is supe- 

SB nor in refractivity, but poor in conductivrty, for example, shows a surface resistance of 10^ Q/o or higher. Further, the 
excessive anxxint causes gelation in the soiutton, making it drff icutt to obtain a fiighly uniform thin f Ira 
[9016] lnthepresentffiventk)n.anuxofakx>holandarnkieisu^ 

conductivesoluttonand the highly refractive, inorganto sol solutton. When an alcohol solvent is used atona the coaling 



3 



EP1010 733A2 



is deteriorafted in conductivityJn con^^ 

mem in the conductivity olihe (gating, sa^ In other words, a suff i- 

ciem conductivity can t>e obtained at a reduced amoum of PEDT oondu^^ 

advantage can be brought about (naddition^ttteuseof anatcoholandanarnde in coiTt>inati(yi lowers ttieoccunrence 

5 frequerx;y of ttiegelatm, giving a great contribution to a long4^ 

[PQ17] Useful are alcohols containing 1-3 casbon atonos, cscenplified tiy methanol. e/tSoanxA, and isopropanol. Pref- 
erence is in the order of nriethanol. ethand arid isopropanol. These alcohol solvents 
tion. fftvvoalcohdsolveritsareusedinconri)ination.n)ethandpreferab^ 
when dispersitMlity is taken into account 

10 [pOIQ As for the ainidesolverrt useful in the presem invention, it has an intrarn^ 

(R=alkyi). Examples of ttie amide solvents include formamide (FA), f4-methylformamide (NMFA). N.N-dimethytforma- 
mide (DMF). acetamide (AA). N-methylacetamide (NMAA). N.rMimethytacetic amide (DMA), N-methylprcpton arrvde 
(NMPA) and N-methy^^^rrdidone (NMP). 

[0019] The dispersion medium corrprises 50-97.4 weight % of the alcohol solvent and 0.1-10 weight % of the 
IS amidesolvent. When the anriide solvent is used at an arnount of less than 0.1 weight %, desired conductivity cannot be 
attained. On tfie ether hand, if the amide solverit is used at an amount of rnore than 10 

brought into a desirable range, but the amide solvent remains at a trace amount owing to Hs high boiling temperature 
6v^ aft^ sint^^ at 1 50 X, so ttiat tfie lor^arm stability of the corTposiik)n may be deleteriousty a^ected. Furtfier, 
after coating, tfie residual amide solvent retards a subsequ e nt process such as a secondary coating process. 
20 [002O] WHh a composition comprising tfie aqueous PEDTcoriductivepolyrner 
ganic sol sdulioa the alcohol solvem and the arnide solvent there niay be 

PEDT is present at an amount of less tfian 10 weight %,tfie coating shows poor dispersibilityarKladhesiveriess on a 
coating surface which is not sufficiently dean. In this case, water- or alcohoksoluble resin binders are used to prevent 
tfie deterioration of dispersitMlity and adhesiveness. 

25 [0021] Examples of useful resin t)inders include polymethylmethacrylate (PMMA). polyacrylate (PAA), polyvinylal- 
cohol (PVOH). polyvinylac^ (PVAT), polyvinyft)utyral (PVB). methyl cellulose (MC). hydroxypropyl cellulose (HPC). 
hydraxyethyl cellulose (HEC^, and polyvinyl^^etate (PVAc). These resin binders are preferably added in solution form 
(ag., alcohol or water soMion). It is preferatile that tfie resin tMnder solution is added at a solid anxxint of 0.005-0.1 
weight Whenihe amount of tfie resin binder is less tfian 0.005 weight %. a desirat)le effect is not brought atxxit in 

30 substrate adhesiveness so that the dispersftrility of the coating is poor. On the other hand, when the amount exceeds 
0.1 weight tfie high viscosity of the resin t)irider causes the coating to fovea pattern 0^ 

[0022] In accordance with the present invention, tfie PEDT conductive polymer is further doped wHh monomer 
dopants containbig sulfonic add groips in order to t>etter the conductivity of the coating. Exarrples of the monomer 
dopants include p-toluene suKorvc add (p-TSA). dodecyft>enzene sulfonic add (DDBSA), 1 ,5-anthraquinone disuHbnic 

35 add (1 .5-AOSA), 2,6^anthraquinone disuHbnic add (2.6-AQSA), anthraquinone disuHonic add (AOSA), 4-hydrQxyk)erv- 
zene sulfonic add (4-HBSA), methylsulfionic add (MSA) and nitrobenzene sulfonic add (NBSA). In the case that the 
monomer dopants exist as salts, such as soc&im salts, tfiey can be converted to add forms using a nitric add sdubon 
(pH2). For use. the dopants in an add form are made liito an aqueous sdution which has a cori ^ 
% and preferably 1-2 weigfit %. 

40 [0023] In an aspect of dtepersftMlrty, a t>etter result can be brcxight about when the monomer dopants are added as 
an aqueous solution form than wfien tfiey are added as a solid form or crude liquid fonm. The dopants are preferably 
used at a solid anrwurt of 0.005-0.05 weight % based on the wagfit of the conry^^ 

are added at an amount of less tfian 0 .005 weigfit %. ttiere are obtained no positive effects on the conductivity. On Itie 
otfier harxt, wfien the dopants are used at an amount exceeding 0.05 weigfit %, their poor dispersUity results in poor 
45 conductivity. 

[0024] The polytNophene-based, conductive polymer composition of high conductivity, refracthnty and transpar- 
ency inay be prepared ty adcfing a PEDT conductive polynner with a Nghly reAr^^ 

solvent an amide solvent a suHbnic add rnoriomerdopam, and a wate^ indue 
order, with vigorous stimng and t>y mixing them honx)geneously for 2-4 hours. Altfiough having only a minute influence 

50 on tfie physical properties of the composition, the addition order is the above-enumerated order of the ingredients. 
[002q With reference to Ftg. 2. there is shown a coating structure on a CFTT glass panel, in accordance with the 
present invenlioa In order to form a tNnfilm of low reflectivity, high conductivity, and ftigh transparency, first a CRT 
extenial glass 6 is pofished ¥wth CeOa. washed with ethand, and dried. On this CRT external glass, the polymer com- 
position is sptn-a>ated at a tfiidaiess of atx)ut 100 rim to give a highly refractive, conductive layer 5 (Rb 1.6-2.0). There- 

55 after, a tetraethoxysilane CTEOS)-hydrolyzed SiO^ sol sdution is spin-coated on the highly refractive, conductive layer 
to form a low refractive layer 4 (Rls:i.4^ about 95 nm thick. Finally, tfie coatings are dried at 150-200 ""C for 0.5-1 hour 
to produce a hard film. 

[1)0261 Ab^er understanding of the present invention may t>e obtained inligfit of thefdiowing examples which are 
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setfbi1htoQhJstrate,butarenottobeoonstmedtolinrtttt^ follGwing examples, polymer com- 

positions for coalings with high refractivity: conductivity and transparency were prepared from the components as fol- 
lows: Aqiteoiis PEDT conductive solution: 

[00271 Baytron P 4071 (soOd content 1.3 weight%) from Bayer Highly refractive solution: 

5 

TOrFe2Q3-Si02 sol (OptolakB 1130F-2(A^), EtOH (Sspersed); 
TiCVCe02-Si02 sd (Optolake 1130A(A-8). MeOH dispersed); 
ri02-ZrO^-Si02 sol (Optolake 1 130Z. water (Aspersed); 

TiOg-CeO^ sol (MeOH dispersed) (all were products from Catalyst & Chemicals Co.. Ltd., Japan); 
10 CeO^-SiO^ sol (SOG sol, TEDS hydrolyzed in aqueous CeO^ solution and methanol, CeO^SiO^=8S/15 w/W). 

Alcohol solvent arxi Amicte solverrt: 

[0028] Products purchased from Akfrich were used without modification. 

IS 

EXAMPLES I TO XII 

[0029] Coating oorrfXisitions v^e prepared as IrKllcated from Table 1 , below. In this regard, while being vigorously 
stirred in a 1 Bter glass jar, aqueous PEDT conductive polymer solutions were added with Nghly refractive sol solutions 
20 dispersed In rnel ha nd, alcohol solverrts, arid amkte solvents, in sequence, and the resulting solutions were sufficiently 
stirred for 3 hours at room terrperature to give coatmg oonrposition& Th^ 
on glass surfaces and nrteasured for physical properties. The results are given in T^ 





EX.NO& 


Compositions (wl%) 


Physical Properties of Coating 








Surf . Resist (KQ/b) 


Transrratt (T%) 


Refra. Index 


Uniformity 


30 


1 


PEDT(aq) AKVCeOg-SiOz 
sol(MeOH)/MeOH/NMAA 

(18/3.6/77.9^.5) 


4 


96 


1.62 


Good 


35 


2 


PEDT(aq) /FiOrCeO^-SiOz 
sol(MeOH)/MeOH/NMAA 


6 


97 


1.70 


Good 




3 


PEDT(aq)/TiO^-CeO^-SiO^ 
sol(MeOH}A4eOH/NMAA 
(10/2/86/2) 


12 


98 


1.72 


Good 


40 


4 


PEDT(aq)niO^-CeO^-Si02 
sol(MeOH)/MeOH/NMAA 
(6^.2/88.8/4) 


50 


98 


1.70 


Good 


4S 


5 


PEDT(aq)mO^Fe^-SiOg 
sol(MeOH)/MeOHffMAA 
(10^2/86/2) 


15 


98 


1.75 


Good 




6 


PEDT(aq)Ai02-ZK>g-SiO^ 
sol(MeOH)/MeOH/NMAA 
(10n.5M.S/4) 


12 


98 


1.70 


Good 


SO 


7 


PEDT(aq)/riOg-Ce02 
sol(MeOH)/MeOH/NMAA 
(10n/B8.5/D.5) 


14 


98. 


1.77 


Gkxxj 


ss 


8 


PEDT(aq)/Ce02-SiOs 
sol(MeOH)/MeOH/NMAA 
(on .5/89.5/1) 


18 


98 


1.75 


Good 
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lABLE 1 (continued) 



ExNos. 


Compositions (wt%) 


Physical Properties of Coating 






Surf.F 


tesist. (KQAj) 


Transmitl (1%) 


Refra. tndex 


Uiufoniity 


9 


PEDTCaqiKriCVZIrOzSiOg 
sol(MeOH)/MeOH/NMAA 
(1(yi>83/6) 




20 


98 


1.65 


Good 


10 


PEDT(aq)/n02-ZiOi SO^ 
80l(MeOH)/^4eOH/N^AAA 
(10/1/87/2) 




8 


98 


1.64 


Good 


11 


PEDT(aq)/rO2-Zr0^-Si02 
80l(MeOH)yMeOH/NMAA 
(8n.5/82.5«) 




30 


98 


1.68 


Good 


12 


PEDT(aq)/ri02-ZK)2-Si02 
sol(MeC>^/MeOH/EtOH/NMA 
A (10/1.5/89.2^7.3/2.0) 




15 


98 


1.70 


Good 



EXAMPLES XIII lO XX 



[0030] The same procedure as in Example I was repeated using the compositions according to the i n dicat i ons of 
Table 2, below. In these examples, resin binders and monorner dopants were adcfitionally used ^ 
positions of Exarrples I to XIL As the resin binders, PPA (water soluble), HPC (methanol soluble), PVB (ethanol solu- 
ble), and PVAc (ethanol soluble) were used. For the monomer dopants, p-TSA (water soluble), and 4-HBSA (water 
soluble) were selected. They were all purchased from Aldrich, USA For easy addition, the resin binders and the mon- 
omer dopants were dSuted to 1 % aqueous solutions or alcohol solutiona 

[0031] The coatings were formed from the oornpostlions and measured for physical properties. The results are 
given in Table 2, below. 



TABLE2 



EX.NOS. 


Compositicffis (wt%) 


Physical Properties of Coating 






Surf.F 


Resist. (Kfi/b) 


Transmitt (T%) 


Relra. Index 


Uniformity 


13 


PEDP(aq)nX)^-Ce02-Si02 
sol(MeOH)/MeOH/l4MAA/PAA 
(8M/B8.5/2/0.5) 




14 


98 


1.72 


Good 


14 


PEDP(aq)mOi2-CeCV8iO^ 
sol(MeOH)AAeOH/r«MAA/HPC 
(8n/87/2/2) 




12 


98 


1.71 


Good 


15 


PEDP(aq)ATO2-CeCVSiO^ 
sol(MeOH)/MeOH/NMAA/PVB 
(GA).a/89.7/3/D5) 




30 


98 


1,70 


Good 


16 


PEDP(acd/r»02-CeCVSiO^ 
soKMeOH)/MeOH/NMAA/PVA 
c (6^.8/84.2^4) 




40 


98 


1.70 


Good 


17 


PEDP(aq)A102-ZrO^-Si02 
sol(MeOH)/MeOH/NMAA/HPC 
4>-TSA^i87/2n/1) 




12 


98 


1.72 


Good 


18 


PEDP(aqJ/Ti(VZr02-Si02 
sol(MeOH)/MeOH/NMAA/HPC 
AhTSA (8^/86/2/1/2) 




8 


98 


1.72 


Good 
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lABLE 2 (continued) 





EX.NOS. 


Compositions (wl%) 


Physical Properties of Coating 








SurlR 


esist(KQ/b) 


Transnritt (T%) 


Refra. Index 


UhifbnTifty 


5 


19 


PEDP(aq)m(VZKVSiOfe 
sol(MeOH)/MeOH/NMAA/HPC 
y|p-TSA(8/1/B4/2/1/4) 




6 


98 


1.71 


Good 


10 


20 


PEDP(aq)ni02-Zf02-SiO^ 
sol(MeOH)/MeOH/NMAA/HPC 
/4-HBSA(8n/86/2A1/2) 




9 


98 


1.71 


Good 



COMPARATIVE EXAMPLES I TO VI 



IS [0O32] In these Conparative Examples, the ratios of the gradierits of the compositi 

of the present invention. The same procedure as in Example I was repeated using the compositions according to the 
in dication s of Tdble 3. belcw. The ooatmgs were measured for physical properties and the results are given in Table 3, 



20 

TABL£3 







PEDT/Alcohol/Amide/Dopam 


Physical Properties of Coating 


25 






Surf. Resist. (KU/b) 


TransmitL (T%) 


Refra. Index 


Uniformity 




C.1 


PEDP(aqKnO^-CeCVSiO^ 
8ol(MeOH)/MeOH/NMAA 
(10M»8ae) 


6 


98 


1.30 


Good 


30 


C2 


PEDP(aq)/ri02-Ce02-Si02 
80l(MeOH)/MeOH/NMAA 
(10/0.4/87.6/2) 


8 


98 


1.56 


Good 


35 


C.3 


PEDP{aq)/ri0^-CeO2-SiO2 
S0l(MeOH)/MeOH/MMAA 
(20/2S/53/2) 


20 


94 


1.65 


Poor 




C.4 


PEDP(aq)yTi02-Ce02-Si02 
sol(MeOH)/MeOH/NMAA 
(30/10/54/6) 


4 


88 


1.62 


Pdor 


40 


C.5 


PEDPCaqjniO^-CeCVSiO^ 
80l(Me0H)/Me0HffaMAA 
(1/1/94/4) 


8x10^ 


99 


1.70 


Good 


45 


C.6 


PEDP(acO/riO^-CeO^-SiO^ 
sol(MeOH)/MeOH/NMAA 
(6^1.95/0.05) 


SxlOP 


98 


1.72 


Good 



Assay for Physical Properties 

so [0033] Conductivity: measured for surface resistance per area using a multimeter. 

[0034] Transmittance: measured at 550 nm using a UV-visible spectrometer. 

[0035] Coating Refracthnty: measured using the EUipsometer of SanrUungOp^ 

[0036] Coating Uniformity: evaluated as poor when coalings were non-urtif^ 

coatings under observation with the naked eya 
55 [0037] /\sdescrft>ed hereinbefore, the coating conpoGitioris of the present inventi^ 

glass and other transparent substrates to allow thin f flms which have a refractive index of 1 .6-2.0, a transmittance of 90- 

98% and a surface resistance of 1x10^x10° £Ua. 

[0038] Thepreseritinveritionha8k)eende8cri>edinaninustrativemanner,anditistobeunders^ 
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notogy used is interxied to be in the nature of descn^^ 

the present invention are possible In ligM of the aborateachi Therefore, it is to be understood that within the scope 
of the appended dains. the inventk>n may be practk»d 0^ 

Ctatms 

1. A polymer composition for coatings with high refractivity. conductivity and transparency, comprising: 

2-20 weight % of an aqueous polythiophene-based conductive polymer solut)^ 
1^ weight %; 

0^20 weight % of a h^ly refractive, inorganic sol solution having a solid content of 1 4-1 6 weight %: 
50^.4 weight % of an alcohol containing 1-3 cartxm atoms; 
0.1-10 weight % of an amide solvent; 

0.005-0.1 weight % of a water- or an alcohol-soluble resin binder; and 
0.0054>.05 weight % cl a suKoriic add group<orilaining morK)nr)er dopa^ 

2. A polynfier composition as set forth in claim 1, wherein the aqueous poly^ 
tion is an aqueous polyelhylenectocythiophene sohitm. 

3. A polymer composition as set forth in daim 1 , wherein Ifie highly refractive, inorganic sol solution has a refractive 
index of 1 .6 or higher and is selected from the group consisting of TtO^ sol. CeO^ sol, TiO^-FegQa-SK^ sd. TK^- 
CeCVSiO^ sd. TO^-ZrO^-SiO^ sd. TiO^-CeO^ sd. CeO^-Si02 sd and mixtures thereol 

4. A polymer composition as set forth in daim 1. wherein the amide solvent is selected from the grot^) consisting of 
formamide. N-methylformamide. N.N-dimethyfformamide. acetamide, N-metfiylaoetamide, N,rMimethylaoeta- 
mide, N-methylpropion amide, fO-melhylpyrrofidone, and mixtures thereof. 

& A polymer composition as set forth in daim 1. wherein ttie resin binder is selected from the group consisting of 
pdymethytmethacrytate. pdyacrylate. pdyvinylakx)hd. pdyvinylacetal. pdyvinylbutyral. methylcellulose. hydroxy- 
propylcenulose, hydroxyethylcdhjlose, pdyvinytacetate. and mixtures thereof. 

6. A pdymer composition as set forth in daim 1. wherein the sulfonic add groi^HXXTlaining monomer dopant is 
selected from the group consisting of p^uene sidfonic add. ckxiecylt)enzene sulfonic add, 1 .5-anthraquinonedi- 
sutfonic add. 2.6^anthraquinonedisulfonic add. anthraquinonesulfonic add. 4-hydraxyt>enzene sulfonic add. meth- 
ylsulfonic add, nitrobenzene suHonfo add and mixtures thereof. 

7. A refractive, conductive, transparent thin tarn, prepared by spin- or spray-coating 0^ 

glass a composition comprising 2-20 weight % of an aqueous pdylhiophene-based conductive pdymer sdution 
having a sdid content d 1 .2-1 .5 weight %; 0.5-20 weight % of a highly refractive, inorganic sd sdution having a 
solid content of 14-16 weight %; 50-97.4 weight % of an alcohd confining 1-3 caitx>n atoms; 0.1-10 weight % of 
an amide solvent; 0.005^.1 weight % of a water- or an alcohd-sdude resin binder; and 0.005-0.05 weight % of a 
sulfonic add group-containing rnonomer dopant and by belong the coating^ hour, wherein 

the thin fim has a refractive index of 1.6-2.0, a transmittance of 90^ % and a suriace resistme of 
1x10^-1x10® OAd. 
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[Fig 1] 

Reflected Ught 
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